Relative expression of three key genes involved in the hormonal cycle of the freshwater amphipod, Gammarus pulex.
Ecdysteroids and sesquiterpenoids are the two groups of hormones controlling molt and growth processes in amphipods, and are mostly represented by ecdysone (i.e., 20-hydroxyecdysone) and methyl farnesoate (MF), respectively. The endocrine system responsible for their syntheses is located in the cephalothorax and is composed of three main organs: the X-organ/sinus gland complex (XO), the Y-organ (YO) and the mandibular organ. Ecdysone synthesis is negatively controlled by the molt-inhibiting hormone (MIH) produced by XO, and its signal is mediated through the ecdysteroid receptor (EcR); whereas the MF production is limited by the farnesoic acid O-methyltransferase enzyme (FAMeT). As little is known on MIH, EcR, and FAMeT in amphipods, this study focused on the evaluation of the expression variations of the gene of these three proteins in Gammarus pulex, during the embryonic development and the molt cycle of females. Results highlighted the presence of ecr and famet genes from the first stages of the embryogenesis, suggesting key roles in the embryo development. The mih gene was only measured from Stage 3 of embryogenesis, probably related to the gastrulation and the cephalothorax development. Regardless of the gene, a strong overexpression was also measured at the hatch time. Besides, differential expression levels of mih, ecr, and famet genes through the molt cycle were observed. The highest expressions of the three genes were measured at the premolt stage, confirming key roles of MIH and EcR in the ecdysteroid pathways, and also suggesting the involvement of the FAMeT enzyme during the ecdysis in G. pulex.